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BDM Mixed Use Water System Analysis

Purpose of Study

The purpose of this study is to provide recommended water system improvements for the
BDM Mixed Use project. These improvements include connections to the public water system
to allow adequate domestic and fire protection service to be provided to the pro ject. The
project proposes to connect to the existing public water system in Emerald Crest Court and
make a new connection via a new public water line at the Corporate Center Drive and Otay
Mesa Road intersection ; the onsite water improvements are proposed to be private. This
report will verify that the recommended  public improvements comply with the City of San
Diego Water Department water system design standards. Private onsite water system
requirements will be addressed outside the scope of thi s report.

Study Area

The study area for this report is the boundary of the  BDM Mixed Use project. The extent of
the existing water system which was incorporated into the analysis of the project site was
based on the existing Otay Mesa 680 Zone distribution system that serves the area.

Design Criteria and Water Demands

The design criteria utilized in the analysis of the BDM Mixed Use project water system are
in accordance with the current City of San Diego Water  Facility Design Guidelines, Revised
January 2021 . The design criteria include a minimum static pressure of 65 pounds per
square inch (psi) and maximum static pressure of 120 psi. Residual pressure with all pipes
open must be a minimum of 40 psi and press ure loss at any location must not exceed 25 psi
below static pressure. For one source out of service, residual pressures at all locations must
not be less than 40 psi below static pressure.

For fire flow scenarios, minimum residual pressure must be 20 ps  iin the area of the fire. The

25 psi and 40 psi maximum pressure drop requirements apply for the remaining portions of
the system for all pipes open and one source out of service, respectively. A key criterion is
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that velocities in the water mains under = maximum day demand plus fire flow demands

cannot exceed 15 feet per second.
from

Table 1 summarizes the water duty factor s for the land use encountered on the project

the City Design Guidelines . Residential water duty factors are based on a unit demand  of

150 gpd per person.

TABLE 1
BDM MIXED USE
WATER DUTY FACTOR
. Average
Land Use Density Persons/DU Water
DU/Acre
Duty Factor
Multi -Family Residential
32 3.0 450 gpd/DU
(Market Rate)
Affordable Housing 43 2.6 390 gpd/DU
Commercial - - 5,000 gpd/AC

The final fir e flow requirement for the project

will be based on the California Fire Code Table

B105.1 which uses building square footage and construction type to determine the fire flow

and duration.

residential per the City Desi

for the p roposed project.

gn Guidelines.

At this level of planning, a fire flow of 3,000 gpm is assumed for multi
Table 2 presents the projected water demands

-family

TABLE 2
BDM MIXED USE
PROJECTED WATER DEMANDS
. Density Demand Water Demand,
Land Use Quantity du/ac Factor gpd
Multi -Family
Residential 378 du 32 450 gpd/DU 170,100
Affordable 51 du 43 390 gpd/DU 19,980
Housing
Commercial 0.2 Ac - 5,000 gpd/Ac 1,000
Total 190,990
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From the City of San Diego Guidelines and Standards, Figure 2 -2, the maximum day demand
to average annual demand ratio is approximately 1.1. This results in an estimated maximum
day demand of 210,089 gpd (146 gpm).

From the City of San Diego Guidelines an d Standards, Figure 2 -1, the peak hour demand to
average annual demand ratio is approximately 1.4. Peak Hour Demand is calculated to be
267,386 gpd (186 gpm). Appendix B of this report presents the reference and backup data
for determining these peaking factors.

Existing Water System

There are existing public water facilities directly adjacenttothe BDM Mixed Use projectsite.
The 24-inch Otay Mesa Pipeline is located in Otay Mesa Road along the north side of the
project. A 16-inch water line has been constructed off this line at Emerald Crest Court by
the adjacent project to the west . The water lines in this area are supplied by the 680 Zone.

The existing public water facilities  in the vicinity of the project are shown on Figure 2.

Water Service Overview

The project proposes to receive water service by extending the existing 16 -inch public water
line in Emerald Crest Court and extend a new 16-inch public water line from the 24-inch
Otay Mesa Pipeline at the Corporate Center Drive and Otay Mesa Road intersection . Per
the City’s direction, this new 16 -inch public water line from the 24 -inch Otay Mesa Pipeline
at the Corporate Center Drive and Otay Mesa Road intersection will b e incorporated into a
future City CIP overall replacement of the 24  -inch Otay Mesa Pipeline . Blind flanges with
valves at the ends of the new water line will be implemented during construction to allow the
future CIP project to be integrated more easily.

The fire hydrants onsite will be served by a private fire protection system.  The private fire
protection system will include a looped 8 -inch diameter private line that connects to the
public lines in Emerald Crest Court and Corporate Center Drive.
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The domestic water system s at the BDM Mixed Use project will be private onsite with
separate meters. The sizing of these meters will be evaluated in a separate study once water
fixture units for these individual development areas are established. The domestic meter ,
backflow preventer , and fire sprinkler connection for the commercial site will be provide d
from connection s to the existing water line in Emerald Crest Court. Domestic service for the
affordable housing building/ area will be supplied by a private sub-meter connected to the
main multi -family residential area . Domestic service to the main mult i-family residential
area will be provided by a connection at both Emerald Crest Court and Corporate Center
Drive to ensure a redundant looped water supply. A master meter and backflow preventer
will be provided at each connection.

The proposed water f acilities in the vicinity of the project are shown on Figure 3.

With service from the 680 Zone, maximum static pressures on the site will range from
approximately 67 psi to 74 psi. While these pressures meet City Designh Guidelines, it will
be up to the building plumbing designer to evaluate  the proposed private domest ic water
systems so that adequate pressures can be provided consider ing losses through the meters,
backflow preventers, and piping systems.

Hydraulic Modeling

To evaluate the ability to meet fire flows on the project, computer hydraulic modeling was
performed using KYPIPE computer software developed by the University of Kentucky. The
computer model uses the Hazen -Williams equation for determining headloss in pi  pes. The
Hazen-Williams “C” value used for all pipes is 120. The results of the hydraulic modeling are
provided as Appendix C and the corresponding node and pipe diagram is provided as Exhibit

A.

The results of the analysis confirm that the recommende d piping can supply the fire flow
requirements for the project. For modeling fire flows within the project, an available
hydraulic gradeline of 650 feet was assumed in the vicinity of the project to account for system
losses in the 680 Zone.
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The 3,000 gpm fire flow was modeled at several locations within the project site . A fire flow
of 3,000 gpm is being met with a minimum residual pressure of greater than 20 psi and a
maximum pipeline velocity of 12.3 feet per second (fps) in the existing and proposed water
system.

The results of the computer hydraulic analyses for the BDM Mixed Use project indicate that

the existing and proposed public water system can provid e sufficient flow and pressure for

the projects’ domestic and expected fire protection service needs.

Conclusions and Recommendations

The following conclusions and recommendations are summarized based on the water system
analysis prepared for the BDM Mixed Use project.

1. The BDM Mixed Use project will be supplied from the Otay Mesa 680 Zone system.

2. Static p ressures will be 67 to 74 psi which meets City of San Diego Guidelines.  For
multi -story structures, the building plumbing designer will need to evaluate if
additional pumping will be required to boost building domestic pressures.

3. Public water system impr ovements for the proposed project include a 16 -inch water
line extension in Emerald Crest Court as well as anew 16  -water line segment in Otay
Mesa Road near the Corporate Center Drive intersection.

4, Figure 3 provides the recommended water system layout for the project.

5. A maximum day demand plus fire flow of 3,000 gpm can be met at the project site
with existing piping with all residual pressures greater than 20 psi.

6. Peak Hour Demand is met at a residual pressure of 46 psi.

7. The recommended material specification for all new potable water lines is AWWA

C900 PVC DR18 Class 235.
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APPENDIX C

COMPUTER MODELING OUTPUT

Reference: Exhibit A (Node and Pipe Diagram )

The following conditions were modeled:

0.

1.

Average Day Demand

Peak Hour Demand

Maximum Day Demand plus 3,000 gpm Fire Flow split between Node 14 and Node 16
Maximum Day Demand plus 3,000 gpm Fire Flow split between Node 18 and Node 20

Maximum Day Demand plus 3,000 gpm Fire Flow split between Node 24 and Node 16



Exhibit A (Node and Pipe Diagram )



